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I . #^7^7] 


I • #°171-71 


1. If4£f Y9f2Pf? 

?_K^ °cMS function °1 S]-JL “7]^” £&A “^-g-”^ SH-g- 7}%\t\-. 

y^ x^l ^1- y = /(x)5}31 5.71 °H /fe function^ 

4 . y = /(xHH /(ar)fe fK^l M-BHSS /(x) = 2 x + 3 

°1€- /(x)=x 3 +2x°|^ ^ ^h! 4. x^fl ^ n^l* 

°tl^% v 71 ^X| y5L olxg ^ls #§H Slrf. cl^-o] ZL& l-H 

A 1 ^T«- # Cl la Til ^l^^J±7l. 


tc 



> y 


71^1-1 


TX^l-HlAi iL^o] n>^ 7f ^H1 ^5 s-g. ^o_ig H. 7flS 

■S. °M ^sf y7\ ^#^7^1 ^JZf f-^s SSI 

cl 0.^2-14- iLTI ol^pfl^sl-. 


x = 1 
x = 2 


x = 1 
x = 2 
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7 


> y = 3 
2 /= 12 


Tisicfl °l7l?f 0^7] nfl^-cill ^ ^ ^ x^ # 

y7> c^Tg tfl-g- ^UHl 0X^7] ^^1171 AS ^6>ifl7l 7> -g-^1 A>7<1 
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LfOIOIE 0|*j“ 


44- oj^ ^ 4 444^ S.7] 44 X ^3\ 

y^^-S- 5444 44444 jzsflHl- 3L5l^ 444 444 

4. 3.^1-2-i- zLEflHS 3.44 n^i-3A5. ^ 44 . 



44°H4 ^444 a;^ #444 y4 4# “4#(variable)”4^ 444 

444 zl 3 . 7 } 7 \ 44 # 44, 4 ^-°1 4# fill: 5 44 544 

444 ttfe} 44 # $14 44 4- 2/444 z4 44 4444 

°l°fl 4s]- y54 44444 444 44 4, y4 z4 444^ 44. 

444 4444(independent variable)4 4444(dependent variable)^. 4 

44 4 44. 44444 44 44H4 44 444 444 441&4 
44 4 °-3. 4444 444 444. 44 44 44444 44 44H 
4, 44 444 44°fl 4444 444 444 444. 4 y = f(x) 6 \] 
4 x4 44444 44 x4 444 4444 444 y# 44444 
44. 
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I . ^ c H7}7l 


*1 #4 V>*1 ^ul <&±r ^1- “^’’^-JL fVrf. <H 

a,b,c...S. S^j-uj %^^9\ 7}<$^ZL$] *3 

e5L ^T 0 ^. 
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LKJiojE 


Ol. 

El 


:4.)7> $14. 7lJl 


2. «|»S| 7|S5jO| 7|s 

444 7] ^4 $] “ d ” (“ 4 (differential)” 4- 

d 1- “44 444 44 44 444 7)44 a7])4 4-^4 4-4 4-4” 
4 4-4-44-. 41- 44 dx 4 44 z4 44 44 4444 444)4 
4444, “4 4a”4a 444. d y ~ y $\ 44 44 44(y4 444) 
4 444a “4 4-4 ”4a 444. 

444 7)444 4444 “ J T 44a4(integral)”44a 444.H $1 

4. J 744 “ J 44 444 44 44 44(44)”444 4444. 4 

44 4444 Summation(44)4 “S”4 44 444 44 4 444. 4 
1- 44 x# 44 44 44dx4 S41-S 444 44 ^ d®l:4 4 

4 € 444. “chl:4 2 -t 444”4 444 J ch44, 444 444 
“x4 44 3 )-a 444 dx-4 4 4” 4 44 444as. J dx = x7\ 44. 


444 444 “44 44 44”4 444a 444 “44 44 441: 
4 44(441 )”4r 4444 . 



I . #^7] 


3. 0|t^l 

°1 4^ 4 (binomial theorem)!- “°1 44 4 7 i 1-41 Hr l7}|4-! 441" 4" 

44! !4”44- 



#-g-£7> ufl-f !4 444S.S. 444 Hi!!: f-is|)4 

4 44- 

444 “!(factorial, 4S44H “l4 44 44S44 4444 1 4 4! 

44 7]-44 4!4AS i44 !44”! 44444-. 4 

n ! = n X (n — 1) X (n — 2) X (n — 3) X ... X 1 

4 44 “!”! “t)1!”44a;e 44-. 41- !4!4 4-44 44-. 

1 != 1 
2 ! = 2 x 1 
3! = 3x2x 1 
41=4X3X2X1 
51=5X4X3X2X1 


77-4 444 4# 44-44 4+y) 3 ! 47fl4Sx>. #-41- !4 ^ 

A 44 444 44. 
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I . #444 


X* 44 44-S 44 44 44 dx 444 44 4422- 44 

x + dx7} 44- x-\-dx% 4444 (x + dx) 2 °] 44 x 2 + 2xdx +(dx) 2 °] 
44- oj nfl 2 xdx4 444 ^ 444 ((ia;) 2 (l:J:# ^^}j7 f i x - 2 o_j^ 
S444.)# x4 4^444 44445-S o]^ if Alt + OjTll si rf. 
444 ( x + dx) 2 4 x 2 + 2 xdxA 44- “4^444 7-1]t^x) 4^4-44 4 
444”4 44: 4^4 7] 444. 

44 3x~ 4 cfc 2 444 444 OAS 444 4 $14. 

444 7 —y 4 x -2 —2x _ 3 dx4 44. 

(x + dx) 

4444 444 4444 4444 44444 44 4 4444 44 
44 4444 4^4 ^ 44 - 44 -ji 444 44 44 - 444 4444 
444 444 44 44. 2i5fl4 4 ^ 1 - 44 444. 22.431 4444 
444 4444 4^4 4 44 444 4 $i#5-S. 444 

4 $144 4^4 4444 444. 





LKJiojE 


n. D l^- 


1. 

444^ ^q 44, 4444 44 44 444 444 444 
44 4 44 44 44 5444. 4^ 4 444 ZL 444 4^4 q 
4-4-44* 4:4 qq 4 44 q^ 44444 441- 454 5 44 
44. 454 544^ 44 4N4 4 4* 7l#o]sl-ji 

* 5 44. 454 45 7R> 4 qq S44 “£qq;SH§:”44. 

44 qsHH tflsfl q-oRR. q 351:45 5444 4444-. qi- §4 

454 7]qq] qq qqq qqqol 5L f ^q^qq qqq 714:7]^ x 

?H 45 z/54 55*44-. 4 4 5 q 3*1:5 4545 x -qq qq 7i 
54 5nq 5454, 7]$ol ^^o]7H 4-44 44*4 5444-. 4 
4*44 444 qq qqqq qqq, qqq q 7144 444 44 
4 qq-q-q *454 5*44*, *44 54 °11 A 1 4 44*5 444 
4 4444*4 54. * 47 } 444 5544 44 4 444444 
471 44444. 444444 “44 7X2fl444 444 7l47l”44. 

44 44 fix ) 1- 444444 444 /'5)(“4|5 *44 < 3R”4^ 4, 
4445. 44-45 444: “£44”45 44. /'5)4 444 44 44 
44. 


f(x) = lim 

/i^o 


f(x + h)-f(x) 
h 


4 44 444 714 4* 4 7>q 44 444 44 4444, 444 

4444 «H4. 44(limit) 4 4 444 4445 44 444 4 44 
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n , n ll 


$6\] 7\77\$te 14"fe 7fl^ C>1 rq-. 6\y& -&v^ /(xHH 
X7\ ^ & ai t}$°l n}e} fix)5- ^ & b°\ 1 «}SH 

7>4^^1 1 S 6* /(x)S] ^ ^rSHe} ^3-, t}-g-2} ^o] 


lim/(x) = 6 

x—>a 


°1 “^hr /UHH x7} a^l ?i §}°1 7}7}4|1 xtfl /(x)fe 6°1] 71-7} 

m-.”S}jI ^ %M. 1# °11 ?i 7fl^o| aliens. £ 

^■gflo} «}!}. 4"?} A £7} 71^7} 7fl^°|l7}. zl^ ^T} 

7l#5!^ ^l 1 ! 0^4- o]^}7l ^S}^i tflsfl 

7}°}l7}. 



3^2-13] 7}^ 7]7} 714:717} 31 7]7}olc}. 714:717} 

3°le}^ ^4: x7\ 1 ^S}^}11 y7} 3 ^S}t}4^ ^ U 1°H, x?}°l 17} 

*11:5. w}*}# 37-1 *14:5 l?it}5 ^H*}. s -^-=35Hr *H 

Ax 

*}. °17} %! x^°ll H^} y^71 y}$}7} 7}7j^- ^ 4 - ^S} 

#°|£Kr -g-'Ht- 4-g-tvq-. 
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QO|Q|E D|W« 



A^2~l4 ^^Mbc: ^°| c >^7l nfl-g-ofl 

y^Sj-g-ol t} 14 ^El4. tcfsf^i a4 &—p-^]: 0 ]] A i 4 44'ii', 4, 

■5. M-Ef^ 4 $14. 




= ^4/_ = f(b)~f(a) _ /(3)-/(l) 
Ax b~ a 3 — 1 


A 4 o] 444444 4 444 444 4 A fl 4 4444 4544 4 
44444:4 44 < t°>^-^}. 



A.^2-244 /(3)4 x]x]a /(l)4 fl 4°-S. 444 ^444 iLA}. -If 
44'4 4 444 444-4 4^4 .AS. 444 El a] a] A ^2-244 
S<4 444 44-AS ^44 4 $14. 4 444 7l^;7l7> UfS E1]4E> 
4 4 4 44 ^444-4: 0 14. a 4 44- 44 44* 44 444*4-. 


f'(x) = lim 

h—>Ax 


f(x + Ax)-f(x) 
(x + Ax) —x 
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n .Ol-g; 


# ### #2-# “(s + As)-s”r Ax7> ##, ##-# ##/(xH 

I + Ail #### T 1 # y# ##- ##/(x)°11 x# #### ^ y$) 
#-°] Ay# ####-. Ax# A# #AI 0# #### #Yi #-## #°_ 

# ### # 9.M. 


f (x) = lim 

h ->0 


f{x + h)-f(x) 
(x + h) — x 


lim 

h —0 


f(x + h) ~f(x) 
h 


°1 #°i ##/#)# “2##” a# “##41#”1- ### Al o] # 

## # #5#§r, # “#####”°| ##-. 2## a# ##41 

## 7] #-## 6jA “### 71171 ” # 

2### ##2 “derivative” °] #, “## ### #41## ### #-## 
# ##”## ###-. ### ##### ## £##1- ### ## JI 
2?|## ### ### ##4l## 7>## ####, 7]Af 

##22# ### 714:711- ### ###-. 

f'(x) JEfe #S #5) a# ^Sfe 51-i- “"IS- 

ax ax 

(differentiation)”# #2 ##, ~r~M: “x#l 41# y# ##41#” 2# “y# 

ax 

xS. ####-”2 ##-. °H dx#- dy # ### ## $;##. 
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LKJiojE 


2. Slfe £3 




dx 


“4 sq-o] Cl «rl ^Oj over ^ <$\£.”)Z\-JL §1^4, “4 


4^ ^4 4 44 ”5]-JL 444^ 444- 




dx 


44 ?I4# 444444 44 S444 442.5. fix) 6 ]) 44 


^lt 4< 


-4 /'(aOeJ-uis S444- 44 44445 “4|5 544 4 

5”45 444. 44 “45 44 44”4jl 445 444 dash4 “-”* 

442-4 444 544 444. 


y 


= f(x ) 


'<*> = £ 


/'4)«- 44 4444 454 44 /"4)(45 44 544)4 4- 
‘74)4 2444”°]4 44, 444 44 444 4 44. 


f"(x) = 


dif) 

dx 


d 2 y 


dx dx 2 


444 “4 4 44 4 4^ 45”(55 “4 4 44 over 4 4^ 45”) 

OI5J-T7 94-^Cf. 


>145 t7 
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n *}£ 


3. D|S2| 

tHrl-4 *1^1 ^R^l 7]^- }R]# o]-g-^r}o] <|fof t^Af. 

*1^ 71^2]^ 7fl^i^r “^Sp^R. ^/(RoflA] x ^o] ^sR] afs} y 

& 2 \ ^Sf* P^Rr PPPR. 

i# y = x 2 5Rr RR7f $}cf3I Ra}. 

x7\ Sijn iRR}*! x + dx7} -li ^-t* y^r y + dy7} ^ f! 0 ]R. RRt] cf 

RR 2°1 RR^ R RR. 

y + rfy = (x + dx ) 2 


°1 RR RR y + dy = x 2 + 2 zcfa; + cfe 2 R RR, *1717-] rfRp x o] 

RR Til R 7) o] JELiS. RR if A] |f 7f Ref. 

RRR 2/ + rf 2/ = x 2 + 2a;^7f RR, ^RRs.^. RRRt] R7]RR 
dy = 2xdx7\ RR, ^L= 2x 7} RR. 


-feJA ^eU sfe }»M, -?A£ dyi\ xs] -fAS- dx°\ 

dx 

RRR, zlRR 2xRR. 



RRlr RRR RR 


/' (x) = lim 

h -^0 


f{x-\-h)-f{x)^^ _ 2 


h 


/(*) = lin RR ~ x =lim 

h h-O 


R 7] y = x 2 °}E.S. 
x 2 + 2 hx + h 2 ~x 2 


h 
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QO|Q|E D|W« 


44- 44 IT^ZL 44 4 #444 4444## 
44 41 4444 444 44. 

f(x) = lim —j— = 2x 

h —*0 > l 

44441 4444 44 44 44-7} 411 4 4 


^A]4> 


44. 


4441 ?/ = x 3 l ^SfllTf. 


y + dy= (x + dxY 


44441- 4444 14 444 44. 


0 j 3 


. , / , , \3 3 , 3 x ax , 3x2 Xxdx , 3x2x 1 xx-ax 

y + dy=4 + oh) 3 =x 3 + —^—+-2?- + -si- 


y + dy = x 3 + 3 x 2 dx + 3xdx 2 + dx 3 


y = x 3 4hs 444 y4 x 3 l # 7 - 144 . 


dy = 3x z dx + 3 xdx 2 + dx 3 


3xdx 2 ^ c# 3 l 4H44 414#i 444 4 44. 


dy = 3x 2 dx -J^=3x 2 


-444 44# 444 14 


/(*)=i im #±#/M 

hr*0 d 


4 4 y = x 3 °] 


u 


44. 4 
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n .41: 


.. (x + h) 3 — x 3 x 3 + 3aT/i + 3h 2 x + h 3 — x 3 

f [x) = lim-r-= lim- 7 - 

k —*o d h —>o d 

44 3/4c 4" /i 3 4 4^144 41-4445.5. 444 4 

44- 444 44 4444 444 44 . 

f(x) = lim 3/ ! x = 3x 2 
ft,—K) d 

44 7144 4* 4444 ^ ^2f7} gV f. 

444 445-5 y = 44 y = a4|: 4144 444 44 441- 444- 

y = x y — 4x 

5 . ' r 4 

y = x y = o x 


77-444 7444^0] 444 441 444 44? 

2 / = aT 2 445 4 44 ?/ + (*/ = (z + dx) -2 = oT 2 (l + — )~ 2 4 44- 

x 


444 4 4 4444 #4 444 44. 


dx 


dx 


y + dy = x 2 (l + 


-2— (—2) X (— 3 ) X (—) 


x 


+ 


X 


1 ! 2 ! 

= x 2 — 2x~4c + 3ar 4 <£c 2 + ... 


+ ...) 


447-1 3544454 44 441:4 44-&4 444 4 45-HS 
y + dy = x ~ 2 - 2 x ~ 3 dx 7 } 44 y4 5 2 4 57-144 444 44 44. 
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QO|Q|E D|W« 




i- f(x + h)~f(x) 


f(x) = lim J yUJ ' "7 —y = x 2 °1 sls. 

/i-O “ 

/'(i) = lim 

h-^o h 

,. x — 2x 3 h + 3x 4 h 2 + ... — x 2 

= lim- 


/i-O 


h 


=-2aT 3 

°lt}. aT 2 ^ ^7-]£lzL 3aTV°|^ *h8: ^Ir^l -rH: 

91^-B.S. - 2 aT 3 ^§: ^ 71^^511- e>l-g-*H ^ 4 

71- m. 


°)^Sr T^T^o) ;g o. £ <tc>^}. 

l l 


y= \/x 


°1 'cJ' ^cl 7-1 -g- °] -H-of^-j -g-^. y + dy=Mx 


1 da: 2 


8 


o]^ xV^ 


) 2 

2 

— X 

(1+ 

dx X 



X 

1 

dx 

1 

dx 2 

2 

yfx 

8 x\fx 

ol 

ySA 

4. 




+ ...°| £]m 




y + dy = \J x ~\ 


1 da; 


v^T^r 4°1 


dy _ 1 _ 1 2 

da; 2a /^ 2 * 
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n .44 


-444 4 4 4 444 44 


/ , U) = iim /(;I+ '' 1 /(x) °i|^ !/ =v^=x 2 °l°a 

A-o h 


f (x) = lim 

fc-O 


1_ J_ 
2 


(x + h) ~x 
h 

1 h 


1 ti 


= lim 

h-O 


vs 


XV X 


>14. 


h 


1 ll 


8 


444 44 444 4 41-5-S. \x 


XV X 


-e. oq^. 4 ^ oi 

S TH S “ A*. 


4. 44441- 4444 44 44 444 ^cf. 


441 - 4 1-4 444 44 - 


y = x 

_ 3 

y-x 

_ 4 

y-x 


y = x 


y = x 

y = x 


V = 2 % 

f _ Q 2 

y — 6x 
y = 4x 3 
?/ = 5x 4 
> y =—2x 

, 1 - 
■ y = 2 X 


44 44 444 44 44^44 4444 44444 4n4 4 

444 44444 41- 14:4 44 44. 


„„n 

, / 77. 1 

y-x - 

+ y — nx 
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LfOIOIE D|*j“ 


-?K^1 ^ 


/ , (i) = lim/k±AWM e1 , Al 


/j^o h 

{x + h) n -x n 


fix) — lim 

/i—o "■ 


nx" x /i n(n— l)x n 2 h 2 n(n— l)(n — 3)x" 3 /i 3 

X H---1--f:-1--- 


1! 


= lim- 

/i—>0 


°lt}. x 71 ^ 


2 ! 


3! 


n (n — 1 )x 77 2 /i 2 
2 !~ 


° 1 ^ ^113 : 


ol o u 

7vA--- 


nx 


OjJl. 4^ O] i4)_ 


M. ' 


tj~§- #°lt- iL*l &3I u l^^iL7}. 

y = x 11 

( 1 -°]) 

?/ = llx 10 


(*M1) y = a; 
(l- 0 !) 

_i_ 

t 5 2 

y =~^x 


Ml^l) y = x 3a 

(# 6 1) 

f _ Q 3d 1 

y = dax 


(°ll 7|]) 7i = t 


2.58 
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u = 2.58a: 


z= y/u 

(#°1) 


(*IH1) y= \fz^ 
(#°l) 

_ 5_ 

^ y=z 3 - 


(°IN) u 

(#°l) 



i—- O 



|/ = 2x 3a 

(#°!) 

f n 3a— 1 

y = oax 

(°f|4|) 2 = Va? 
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